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(54) INFORMATION-RECORDING/REPRODUCING APPARATUS AND ALTERNATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve efficiency for an alternation 
process in an information- recording medium by skipping a sector 
area with defects in sectors and recording data to another sector 
area. 

SOLUTION: ECC blocks (n-1), (n). (n+1), (n+2)... are assumed on an 
optical disk. If a sector in the ECC block (n) is found to have an f_ 
initial defect when the product is shipped, an address data indicating y% 
a position of the defective sector is registered in a defect control 
data-recording area. At the actual recording time, the defective 
sector is slipped to another sector in a slip alternation process in 
sectors on the basis of the data recorded in the defect control 
data- recording area. If a secondary defect is detected in a sector 
of the ECC block (n), the sector of the secondary defect is 
alternated and recorded in an alternate block (n) according to a 
linear placement alternation process in sectors. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has a truck of the shape of the shape of a concentric circle on which data is recorded, and a spiral. It 
has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. Error correction data for reproducing data recorded on a sector field of these predetermined numbers In an 
information record medium with which a format which has two or more block fields including an error correction data 
storage area collectively recorded to an assembly of a sector field of a predetermined number was defined A shift 
art characterized by flying a sector field with a defect per sector, and recording data on another sector field when 
recording data continuously to each sector field. 

[Claim 2] It has a truck of the shape of the shape of a concentric circle on which data is recorded, and a spiral. It 
has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. Error correction data for reproducing data recorded on a sector field of these predetermined numbers It 
has two or more block fields including an error correction data storage area collectively recorded to an assembly of 
a sector field of a predetermined number. In an information record medium with which a format which has a 
defective management domain which records address data of a sector field with an initial defect at the time of 
manufacture was defined in said two or more sector fields When recording address data of a sector field with said 
initial defect by which detected a sector field with said initial defect, and the; aforementioned detection was carried 
out on said defective management domain and recording data continuously to; each sector field, ; which flies a 
sector field applicable to address data recorded on said defective management domain per sector, and records data 
on the next sector field — a shift art characterized by things. 

[Claim 3] An information record regenerative apparatus characterized by providing or including the following A truck 
of the shape of the shape of a concentric circle on which data is recorded, and a spiral A sector field where plurality 
including an address field where address data in which it becomes from predetermined truck length, and a location 
on a truck is shown are recorded, and a data area where data is recorded continued It consists of an assembly of a 
sector field of a predetermined number of the sector fields of these plurality. Error correction data for reproducing 
data recorded on a sector field of these predetermined numbers As opposed to an information record medium with 
which a format which has two or more block fields including an error correction data storage area collectively 
recorded to an assembly of a sector field of a predetermined number was defined When recording data continuously 
to a detection means and; each sector field which detect a sector field with a defect in an information record 
regenerative apparatus which performs record and playback of data, A shift record means to fly a sector field with a 
defect detected by said detection means per sector, and to record data on another sector field; 
[Claim 4] An information record regenerative apparatus characterized by providing or including the following A truck 
of the shape of the shape of a concentric circle on which data is recorded, and a spiral A sector field where plurality 
including an address field where address data in which it becomes from predetermined truck length, and a location 
on a truck is shown are recorded, and a data area where data is recorded continued Two or more block fields where 
error correction data for reproducing data which consists of an assembly of a sector field of a predetermined 
number of the sector fields of these plurality, and is recorded on a sector field of these predetermined numbers 
includes an error correction data storage area collectively recorded to an assembly of a sector field of a 
predetermined number As opposed to an information record medium with which a format which has a defective 
management domain which records address data of a sector field with an initial defect at the time of manufacture 
was defined in said two or more sector fields In an information record regenerative apparatus which performs record 
and playback of data A detection means to detect a sector field with said initial defect; When recording data 
continuously to a defective management data record means and; each sector field which record address data of a 
sector field with said initial defect detected by said detection means on said defective management domain, A shift 
record means to fly a sector field applicable to address data recorded on a defective management domain by said 
defective management data record means per sector, and to record data on the next sector field; 
[Claim 5] It has a truck of the shape of the shape of a concentric circle on which data is recorded, and a spiral. It 
has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
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continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. Error correction data for reproducing data recorded on a sector field of these predetermined numbers In an 
information record medium with which a format which has two or more block fields including an error correction data 
storage area collectively recorded to an assembly of a sector field of a predetermined number was defined When 
recording data continuously to each sector field, a sector field with an initial defect at the time of manufacture is 
flown per sector, and data is recorded on another sector field. A block field of a predetermined number in a block 
field of the; aforementioned plurality ; which relieves said shift block field of a block field including a sector field 
which considers as a shift block field for a shift of a block field including a sector field with a secondary defect at 
the time of data logging, and has; secondary defect per block — a shift art characterized by things. 
[Claim 6] An information record regenerative apparatus characterized by providing or including the following A truck 
of the shape of the shape of a concentric circle on which data is recorded, and a spiral A sector field where plurality 
including an address field where address data in which it becomes from predetermined truck length, and a location 
on a truck is shown are recorded, and a data area where data is recorded continued Two or more block fields where 
error correction data for reproducing data which consists of an assembly of a sector field of a predetermined 
number of the sector fields of these plurality, and is recorded on a sector field of these predetermined numbers 
includes an error correction data storage area collectively recorded to an assembly of a sector field of a 
predetermined number As opposed to an information record medium with which a format made into a shift block field 
for a shift of a block field including a sector field which has a secondary defect at the time of data logging in a block 
field of a predetermined number in said two or more block fields was defined When recording data continuously to 
each sector field in an information record regenerative apparatus which performs record and playback of data, By 
recording data which should be recorded on a block field including a sector field with the 1st shift record means 
which flies a sector field with an initial defect at the time of manufacture per sector/and records data on another 
sector field, and; secondary defect on a predetermined shift block field of a shift place The 2nd shift record means 
which relieves a shift block field of a shift place of a block field including a sector field with a defect per block; 
[Claim 7] It has a truck of the shape of the shape of a concentric circle on which data is recorded, and a spiral. It 
has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. And error correction data for reproducing data recorded on an address field and a sector field of a 
predetermined number to which address data in which a location on a truck is shown are recorded It has two or 
more block fields including an error correction data storage area collectively recorded to an assembly of a sector 
field of a predetermined number. It has the 1st defective management domain which records address data of a 
sector field with an initial defect at the time of manufacture. In an information record medium with which a format 
which has the 2nd defective management domain which records defective management data in which what a block 
field including a sector field with a secondary defect at the time of data logging changed is shown was defined A 
block field of a predetermined number in said two or more block fields Record address data of a sector field with an 
initial defect by which detected a sector field which considers as a shift block field for a shift of a block field 
including a sector field with a secondary defect, and has an initial defect of;, and the; aforementioned detection was 
carried out on said 1st defective management domain, and; each sector field is received. When recording data 
continuously, fly a sector field applicable to address data recorded on said 1st defective management domain per 
sector, and data by which recorded data on another sector field and the; aforementioned record was carried out is 
reproduced. By checking this reproduced data By recording data which should be recorded on a block field including 
a sector field with a secondary defect by which detected a secondary defect in a sector field to which this checked 
data is recorded, and the; aforementioned detection was carried out on a predetermined shift block field of a shift 
place A sector field with a secondary defect ; which records defective management data in which it is shown that a 
block field including a sector field which relieves a shift block field of a shift place of a block field to include per 
block, and has; secondary defect took the place of a shift block field of a shift place on said 2nd defective 
management domain — a shift art characterized by things. 

[Claim 8] It has a truck of the shape of the shape of a concentric circle on which data is recorded, and a spiral. It 
has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. And error correction data for reproducing data recorded on an address field and a sector field of a 
predetermined number to which address data in which a location on a truck is shown are recorded It has two or 
more block fields including an error correction data storage area collectively recorded to an assembly of a sector 
field of a predetermined number. It considers as a shift block field for a shift of a block field including a sector field 
which has a defect in a block field of a predetermined number in said two or more block fields. It has the 1st 
defective management domain which records address data of a sector field. with an initial defect at the time of 
manufacture. As opposed to an information record medium with which a format which has the 2nd defective 
management domain which records defective management data in which what a block field including a sector field 
with a secondary defect at the time of data logging changed is shown was defined In an information record 
regenerative apparatus which performs record and playback of data An initial defective detection means to detect a 
sector field with an initial defect; with said initial defective detection means When recording data continuously to the 
1st defective management data record means and; each sector field which record address data of a sector field with 
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a detected initial defect on said 1st defective management domain. The 1st shift record means which flies a sector 
field applicable to address data recorded on said 1st defective management domain per sector, and records data on 
another sector field; Data recorded by said 1 st shift record means is reproduced. By checking this reproduced data 
A secondary defective detection means to detect a secondary defect in a sector field to which this checked data is 
recorded; by recording data which should be recorded on a block field including a sector field with said detected 
secondary defect on a predetermined shift block field of a shift place A sector field with a secondary defect A block 
field to include The 2nd defective management data record means and; which record defective management data in 
which it is shown that a block field including a sector field with the 2nd shift record means of which a shift block 
field of a shift place is relieved per block, and; secondary defect took the place of a shift block field of a shift place 
on said 2nd defective management domain An information record regenerative apparatus characterized by 
preparation ******. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the information record regenerative 
apparatus which performs informational record and playback to said information record medium while performing the 
shift art of the defective field in the information record medium with which the format which has the truck of the 
shape of the shape for example, of a concentric circle or a spiral, and has two or more sector fields which consist of 
predetermined truck length, and the block field which consists of the assembly of these sector field was defined, and 
this shift processing. 
[0002] 

[Description of the Prior Art] In recent years, the optical disk unit which performs record and playback of data to 
only for [ as an information record medium ] playbacks, the optical disk of a rewritable mold, and such an optical 
disk is used in every direction. The format which such an optical disk has the truck of the shape of the shape for 
example, of a concentric circle or a spiral, and has two or more sector fields which consist of predetermined truck 
length, and the block field which consists of the assembly of these sector field is defined. 

[0003] When data is recorded to such an optical disk, it is checked whether read after write was performed and data 
has been recorded correctly. When right data is not read, this sector field is judged to be a defective sector field, 
and the record data to this defective sector field is recorded on the shift sector field set up beforehand 
[0004] 

[Problem(s) to be Solved by the Invention] As described above, when shift record was carried out and the record 
unit of data and the sector unit on physics were in agreement with a shift sector field, especially the problem did 
not become that what is necessary is just to relieve a shift sector field of a sector field with a defect in the unit 
[0005] However, when the record unit of data exceeded a sector unit, by the above-mentioned method, shift 
processing effectiveness was bad and there was a problem of record reproduction speed falling. 
[0006] The purpose of this invention is to accomplish in view of a situation which was described above, and offer 
the shift art which was excellent in the shift processing effectiveness in an information record medium, and the 
information record regenerative apparatus which performs shift processing by this shift art 
[0007] 

[Means for Solving the Problem] This invention is what was made based on the above-mentioned trouble. This 
invention It has a truck of the shape of the shape of a concentric circle on which data is recorded, and a spiral. It 
has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. Error correction data for reproducing data recorded on a sector field of these predetermined numbers In an 
information record medium with which a format which has two or more block fields including an error correction data 
storage area collectively recorded to an assembly of a sector field of a predetermined number was defined When 
recording data continuously to each sector field, a sector field with a defect is flown per sector, and data is 
recorded on another sector field. 

[0008] This invention has a truck of the shape of the shape of a concentric circle on which data is recorded, and a 
spiral. It has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. Error correction data for reproducing data recorded on a sector field of these predetermined numbers It 
has two or more block fields including an error correction data storage area collectively recorded to an assembly of 
a sector field of a predetermined number. In an information record medium with which a format which has a 
defective management domain which records address data of a sector field with an initial defect at the time of 
manufacture was defined in said two or more sector fields When recording address data of a sector field with said 
initial defect by which detected a sector field with said initial defect, and the; aforementioned detection was carried 
out on said defective management domain and recording data continuously to; each sector field, A sector field 
applicable to address data recorded on said defective management domain is flown per sector, and data is recorded 
on the next sector field. 

[0009] This invention has a truck of the shape of the shape of a concentric circle on which data is recorded, and a 
spiral. It has a sector field where plurality including an address field where address data in which it becomes from 
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predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. Error correction data for reproducing data recorded on a sector field of these predetermined numbers As 
opposed to an information record medium with which a format which has two or more block fields including an error 
correction data storage area collectively recorded to an assembly of a sector field of a predetermined number was 
defined When recording data continuously to a detection means and; each sector field which detect a sector field 
with a defect in an information record regenerative apparatus which performs record and playback of data. It has a 
shift record means to fly a sector field with a defect detected by said detection means per sector, and to record 
data on another sector field. 

[0010] This invention has a truck of the shape of the shape of a concentric circle on which data is recorded, and a 
spiral. It has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. Error correction data for reproducing data recorded on a sector field of these predetermined numbers It 
has two or more block fields including an error correction data storage area collectively recorded to an assembly of 
a sector field of a predetermined number. As opposed to an information record medium with which a format which 
has a defective management domain which records address data of a sector field with an initial defect at the time of 
manufacture was defined in said two or more sector fields In an information record regenerative apparatus which 
performs record and playback of data A detection means to detect a sector field with said initial defect; When 
recording data continuously to a defective management data record means and; each sector field which record 
address data of a sector field with said initial defect detected by said detection means on said defective 
management domain. It has a shift record means to fly a sector field applicable to address data recorded on a 
defective management domain by said defective management data record means per sector, and to record data on 
the next sector field. 

[001 1] This invention has a truck of the shape of the shape of a concentric circle on which data is recorded, and a 
spiral. It has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. Error correction data for reproducing data recorded on a sector field of these predetermined numbers In an 
information record medium with which a format which has two or more block fields including an error correction data 
storage area collectively recorded to an assembly of a sector field of a predetermined number was defined When 
recording data continuously to each sector field, a sector field with an initial defect at the time of manufacture is 
flown per sector, and data is recorded on another sector field. A block field of a predetermined number in a block 
field of the; aforementioned plurality Said shift block field is relieved of a block field including a sector field which 
considers as a shift block field for a shift of a block field including a sector field with a secondary defect at the time 
of data logging, and has; secondary defect per block. 

[0012] This invention has a truck of the shape of the shape of a concentric circle on which data is recorded, and a 
spiral. It has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. Error correction data for reproducing data recorded on a sector field of these predetermined numbers It 
has two or more block fields including an error correction data storage area collectively recorded to an assembly of 
a sector field of a predetermined number. As opposed to an information record medium with which a format made 
into a shift block field for a shift of a block field including a sector field which has a secondary defect at the time of 
data logging in a block field of a predetermined number in said two or more block fields was defined When recording 
data continuously to each sector field in an information record regenerative apparatus which performs record and 
playback of data, By recording data which should be recorded on a block field including a sector field with the 1st 
shift record means which flies a sector field with an initial defect at the time of manufacture per sector, and records 
data on another sector field, and; secondary defect on a predetermined shift block field of a shift place It has the 
2nd shift record means which relieves a shift block field of a shift place of a block field including a sector field with a 
defect per block. 

[0013] This invention has a truck of the shape of the shape of a concentric circle on which data is recorded, and a 
spiral. It has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. And error correction data for reproducing data recorded on an address field and a sector field of a 
predetermined number to which address data in which a location on a truck is shown are recorded It has two or 
more block fields including an error correction data storage area collectively recorded to an assembly of a sector 
field of a predetermined number. It has the 1st defective management domain which records address data of a 
sector field with an initial defect at the time of manufacture. In an information record medium with which a format 
which has the 2nd defective management domain which records defective management data in which what a block 
field including a sector field with a secondary defect at the time of data logging changed is shown was defined A 
block field of a predetermined number in said two or more block fields Record address data of a sector field with an 
initial defect by which detected a sector field which considers as a shift block field for a shift of a block field 
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including a sector field with a secondary defect, and has an initial defect of;, and the; aforementioned detection was 
carried out on said 1st defective management domain, and; each sector field is received. When recording data 
continuously, fly a sector field applicable to address data recorded on said 1st defective management domain per 
sector, and data by which recorded data on another sector field and the; aforementioned record was carried out is 
reproduced. By checking this reproduced data By recording data which should be recorded on a block field including 
a sector field with a secondary defect by which detected a secondary defect in a sector field to which this checked 
data is recorded, and the; aforementioned detection was carried out on a predetermined shift block field of a shift 
place A block field including a sector field which relieves a shift block field of a shift place of a block field including a 
sector field with a secondary defect per block, and has; secondary defect records defective management data in 
which having taken the place of a shift block field of a shift place is shown on said 2nd defective management 
domain. 

[0014] This invention has a truck of the shape of the shape of a concentric circle on which data is recorded, and a 
spiral. It has a sector field where plurality including an address field where address data in which it becomes from 
predetermined truck length, and a location on a truck is shown are recorded, and a data area where data is recorded 
continued. It consists of an assembly of a sector field of a predetermined number of the sector fields of these 
plurality. And error correction data for reproducing data recorded on an address field and a sector field of a 
predetermined number to which address data in which a location on a truck is shown are recorded It has two or 
more block fields including an error correction data storage area collectively recorded to an assembly of a sector 
field of a predetermined number. It considers as a shift block field for a shift of a block field including a sector field 
which has a defect in a block field of a predetermined number in said two or more block fields. It has the 1st 
defective management domain which records address data of a sector field with an initial defect at the time of 
manufacture. As opposed to an information record medium with which a format which has the 2nd defective 
management domain which records defective management data in which what a block field including a sector field 
with a secondary defect at the time of data logging changed is shown was defined In an information record 
regenerative apparatus which performs record and playback of data An initial defective detection means to detect a 
sector field with an initial defect; with said initial defective detection means When recording data continuously to the 
1st defective management data record means and; each sector field which record address data of a sector field with 
a detected initial defect on said 1st defective management domain, The 1st shift record means which flies a sector 
field applicable to address data recorded on said 1st defective management domain per sector, and records data on 
another sector field; Data recorded by said 1 st shift record means is reproduced. By checking this reproduced data 
A secondary defective detection means to detect a secondary defect in a sector field to which this checked data is 
recorded; by recording data which should be recorded on a block field including a sector field with said detected 
secondary defect on a predetermined shift block field of a shift place A sector field with a secondary defect A block 
field to include The 2nd defective management data record means which records defective management data in 
which it is shown that a block field including a sector field with the 2nd shift record means of which a shift block 
field of a shift place is relieved per block, and; secondary defect took the place of a shift block field of a shift place 
on said 2nd defective management domain It has. 

[0015] (1) which the following operations produce as a result of providing the above-mentioned means — in this 
invention, since a sector with an initial defect at the time of manufacture is flown per sector and data is recorded on 
another sector, downtime of record playback of data can be made into short time amount of a sector unit and a fall 
of record reproduction speed of data can be prevented. Therefore, continuation data, such as an animation and 
voice, is recordable good. 

[001 6] (2) In this invention, since a block containing a sector with a secondary defect at the time of actual data 
logging is recorded on a shift block per block, it is not necessary to access another block and sufficient 
reproduction speed can be secured in the middle of playback of a certain block. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 implementation of this invention is explained with 
reference to a drawing. 

[0018] Drawing 1 is drawing showing roughly the configuration of the optical disk unit as an information record 
regenerative apparatus concerning the gestalt of 1 implementation of this invention. 

[0019] This optical disk unit reproduces the data with which focusing light is used to an optical disk 1, and data is 
recorded or recorded. 

[0020] Coating of the metal coat layers, such as a tellurium or a bismuth, is carried out to a doughnut mold, and an 
optical disk 1 is constituted from glass or plastics by the surface of the substrate formed circularly. Hereafter, an 
optical disk 1 is explained supposing a DVD(Digital Video Disk)-RAM (Random Access Memory) disk. 
[0021] As shown in drawing 2 , this optical disk 1 is divided into two or more zones which become radial from two or 
more trucks, for example, 19 zone 1a, and — 1s. The frequency value of the clock signal over each zones 1a, — , 1s 
is a different thing (according to going to a periphery from inner circumference, it becomes high), respectively. 
[0022] moreover, this each zone 1a and — two or more continuous sectors 300 which consist of the header unit 
(address field) 100 on which the address data in which it changes from predetermined truck length, and the location 
on a truck is shown are recorded, and by which PURIFO matching was carried out, and the data division 200 on 
which data is recorded are formed at 1s. The number in each truck of this sector 300 decreases, so that it 
approaches a bore. 

[0023] Furthermore, it consists of the assembly of the sector 300 of the predetermined number of the sectors 300 
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of these plurality, and two or more ECC blocks 300 whose error correction codes (ECC:Error Correction code) for 
reproducing the data recorded on the sector 300 of these predetermined numbers include the error correction code 
record section collectively recorded to the assembly of the sector of these predetermined numbers are constituted. 

[0024] In addition, although drawing 2 shows the outline of a format supposing the case where a truck is a 
concentric circle-like, a spiraHike is sufficient as a truck. 

[0025] It returns to drawing 1 again and an optical disk unit is explained. An optica! disk 1 rotates, for example at a 
fixed speed by the motor 3. This motor 3 is controlled by the motor control circuit 4. 

[0026] The informational record and the playback to an optical disk 1 are performed by the optical arm head 5. This 
optical arm head 5 is being fixed to the drive coil 7 which constitutes the moving part of a linear motor 6, and this 
drive coil 7 is connected to the linear motor control circuit 8. 

[0027] The speed detector 9 is connected to this linear motor control circuit 8, and the speed signal of the optical 
arm head 5 is sent to the linear motor control circuit 8. 

[0028] Moreover, the permanent magnet which is not illustrated is prepared in the fixed part of a linear motor 6. and 
when a drive coil 7 is excited by the linear motor control circuit 8, the optical arm head 5 is moved to radial [ of an 
optical disk 1 ]. 

[0029] It is supported by the optical arm head 5 by the wire or flat spring which an objective lens 1 0 does not 
illustrate, and it is moved in the direction of focusing (the direction of an optical axis of a lens) by the drive coil 1 1 , 
and this objective lens 10 is made movable by the drive coil 12 in the direction of tracking (direction which 
intersects perpendicularly with the optical axis of a lens). 

[0030] Moreover, the laser beam generated from the semiconductor laser oscillator (or argon neon laser oscillator) 
19 driven by the laser control circuit 13 is irradiated on an optical disk 1 through a collimator lens 20, the half prism 
21, and an objective lens 10, and the reflected light from this optical disk 1 is led to a photodetector 24 through an 
objective lens 10, the half prism 21, a condenser lens 22, and a cylindrical lens 23. 

[0031] The photodetector 24 is constituted by the photodetection eels 24a, 24b, 24c, and 24d of quadrisection. 
[0032] The output signal of photodetection eel 24a of a photodetector 24 An Adders [ 26a and 26d ] end is supplied 
through amplifier 25a. The output signal of photodetection eel 24b The end of Adders 26b and 26c is supplied 
through amplifier 25b. The output signal of photodetection eel 24c The other end of Adders 26a and 26c is supplied 
through amplifier 24c, and a photodetection eel 24d output signal is supplied to the Adders [ 26b and 26d ] other 
end through 25d of amplifier. 

[0033] The output signal of adder 26a is supplied to the reversal input edge of the differential amplifier OP2, and the 
output signal of adder 26b is supplied to the noninverting input edge of this differential amplifier OP2. Thereby, the 
differential amplifier OP2 supplies the signal about a focal point to the focusing control circuit 27 according to the 
difference of Adders 26a and 26b. The output signal of this focusing control circuit 27 is supplied to a drive coil 11, 
and it is controlled so that a laser beam always serves as a focus just on an optical disk 1. 

[0034] The output signal of adder 26c is supplied to the reversal input edge of the differential amplifier OP1, and the 
output signal of adder 26c is supplied to the noninverting input edge of this differential amplifier OP1. Thereby, the 
differential amplifier OP1 supplies a truck difference signal to the tracking control circuit 28 according to the 
difference of Adders 26d and 26c. The tracking control circuit 28 creates a truck driving signal according to the 
truck difference signal supplied from the differential amplifier OP1. 

[0035] The truck driving signal outputted from the tracking control circuit 28 is supplied to the drive coil 12 of the 
direction of tracking. Moreover, the truck difference signal used in the tracking control circuit 28 is supplied to the 
linear motor control circuit 8. 

[0036] As mentioned above, change of the reflection factor from the pit (record data) where focusing and the sum 
signal of an each photodetection eels [ of the photodetector 24 in the condition of having performed tracking / 24a- 
24d ] output i.e., the output signal from adder 26e, were formed on the truck is reflected. This signal is supplied to 
the data regenerative circuit 18, in this data regenerative circuit 18, the access-permission signal over the ECC 
block of ID to record is outputted, or the playback data to the ECC block of ID to reproduce is outputted. 
[0037] The playback data reproduced in this data regenerative circuit 18 is outputted to the error correction circuit 
32 through a bus 29. The error correction circuit 32 corrects an error by the error correction code (ECC) in 
playback data, or gives an error correction code to the record data supplied from an interface circuitry 35, and 
outputs it to memory 2. 

[0038] The playback data by which the error correction was carried out is outputted to the optical disk control unit 
36 as an external device through a bus 29 and an interface circuitry 35 in this error correction circuit 32. From the 
optical disk control unit 36, record data is supplied to the error correction circuit 32 through an interface circuitry 
35 and a bus 29. 

[0039] Moreover, when the objective lens 10 is moved in the above-mentioned tracking control circuit 28, the linear 
motor control circuit 8 moves a linear. motor 6 5, i.e., an optical arm head, so that an objective lens 10 may be 
located near the center position in the optical arm head 5. 

[0040] Moreover, the data generation circuit 14 is established in the preceding paragraph of the laser control circuit 
13. It has the ECC block data generation circuit 14 a which changes the format data of an ECC block as record data 
as shown in drawing 4 supplied to this data generation circuit 14 from the error correction circuit 32 into the format 
data of the ECC block for [ which gave the synchronous code for an ECC block ] record, and the modulation-circuit 
14 b which change the record data from this ECC block data generation circuit 14a by a 8-15 code-conversion 
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method etc. (a modulation). The record data with which the error correction code was given by the error correction 
circuit 32 is supplied to the data generation circuit 14. The record data from the optica! disk control unit 36 is 
supplied to the error correction circuit 32 through an interface circuitry 35 and a bus 29. 

[0041] The error correction circuit 32 gives a sector ID number, and generates ECC block-format data as shown in 
drawing 4 while it gives each error correction code of a longitudinal direction [ as opposed to the record data of the 
sector unit in every 2 K bytes for the record data of the ECC block unit in every 32 K bytes supplied from the 
optical disk control unit 36 ], and a lengthwise direction. 

[0042] D/A converter 31 used for this optical disk unit in order to deliver and receive information between the 
focusing control circuit 27, the tracking control circuit 28, the linear motor control circuit 8, and CPU30 that 
controls the whole optical disk unit, respectively is formed. 

[0043] The above-mentioned motor control circuit 4 t the linear motor control circuit 8, the laser control circuit 15, 
the data regenerative circuit 18, the focusing control circuit 27, the tracking control circuit 28, and error correction 
circuit 32 grade are controlled by CPU30 through a bus 29, and this CPU30 is made as [ perform / the program 
recorded on memory 33 / predetermined actuation ]. 

[0044] Next the logical format structure of an optical disk is explained with reference to drawing 3 . 
[0045] The data storage area from the lead-in groove area 501 in an optical disk 1 to the lead-out area 504 has 
structure as shown in drawing 3 . That is, the data storage area from the lead-in groove area 501 to the lead-out 
area 504 is constituted by the defective management data record section 502, two or more ECC blocks 400, and 
two or more shift blocks 503. 

[0046] The defective management data in which what the ECC block field it was presupposed that there was the 
sector field or defect it was presupposed that there was a defect when shift processing mentioned later is 
performed relieved the defective management data record section 502 of is shown is recorded. Record of defective 
management data is explained in detail later. Moreover, as shift block 503, the thing of the predetermined number in 
two or more ECC blocks 400 is assigned. 

[0047] Then, the data format of an ECC block is explained with reference to drawing 4 - drawing 6 . 
[0048] As shown in drawing 4 , the ECC block consists of 1 6 sectors and an error correction code of a longitudinal 
direction and a lengthwise direction. 1 sector consists of 12 lines to which one line changes from 172 bytes. The 
lateral error correction code consists of 12 lines to which one line changes from 10 bytes. The error correction 
code of a lengthwise direction consists of 16 lines to which one line changes from 182 bytes. Moreover, as shown in 
drawing 6 , the error correction code of a lengthwise direction is given corresponding to every one-line one sector. 
[0049] In this format as shown in drawing 5 , one data sector will be formed per 2048 bytes, it will get down, the 
header will be given to these sectors, respectively, and addition of an error correction code will be performed by 
32768 bytes of ECC block which combined these 16 sectors. At the time of actual data logging by the information 
record regenerative apparatus, data is received per such an ECC block, a correction code is added to this, and data 
is recorded on a disk. At the time of playback, 32768 bytes of data on data medium and the added error correction 
code are reproduced, and after an error correction is performed and data is corrected, the data of required size is 
transmitted. 

[0050] Then, the structure of the header unit 1 00 given to each sector field is explained with reference to drawing 
7 . The header unit 100 is constituted by a PLL drawing-in code, the synchronous code as a continuation data 
pattern for a PLL lock, physical block number +CRC (error correcting code), etc. 
[0051] Next the shift processing which is the point of this invention is explained. 

[0052] If a defect is on the information record medium which gave [ above-mentioned ] explanation, i.e., an optical 
disk, data may be unable to be reproduced correctly. In order to prevent this, shift processing of data is performed. 
That is, if the data is reproduced after recording data and it is abnormal, the same data as another record section 
(shift place) will be recorded, and when reproducing, it will be the method of reproducing the data of a shift place. 
The reliability of data is securable by this method. 

[0053] There are two kinds in this shift method. It is the shift method called slip shift processing (primary shift) to 
the 1st This method carries out data check of all the fields on an optical disk beforehand at the time of 
manufacture shipment of an optical disk, and registers them into the defective management data record section 502 
which gave [ above-mentioned ] explanation of the address data of a field with a defect In addition, the defect at 
this time is called an initial defect When actual data tends to be recorded on a field with an initial defect without 
recording data on a field with this initial defect it is made to slip to the next field (the next field), and data is 
recorded. 

[0054] It is the shift method called linear replacement shift processing (secondary shift) to the 2nd. Whenever this 
method records actual data, if the data recorded now is checked and there is a defect it will write data in the shift 
field prepared beforehand again. Moreover, the defect at this time is called a secondary defect 
[0055] Although various shift methods in a DVD-RAM format are considered, in this invention, they perform a slip 
shift per 2048 bytes, of data sector, and perform a linear replacement shift per 32768 bytes of ECC block. Since it 
slips and 1 sector is recorded only using the slip shift, even if abnormalities are on an optical disk at this time when 
recording an animation and continuous data like voice by carrying out like this, and there may be little latency time 
of data-logging playback, continuation data can be recorded without being disrupted. When this is slipped per 32768 
bytes, since record of data stops in the meantime, continuation day evening record becomes difficult and a record 
opportunity will be missed to data, such as an animation and voice. 

[0056] Since a linear replacement shift is the method of raising the reliability of data more and it is performing 
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record playback from the first per 32768 bytes, it is good to take the place in the unit That is t if it takes the place 
per 2048 bytes, when 32768 bytes is reproduced, the data of which was the middle, and accessed another field and 
it was relieved is reproduced, and it returns to the original field again, and must stop having to continue playback, 
and speed becomes slow. 

[0057] Here, the demerit which performs slip shift processing per ECC block, and the demerit which performs sector 
unit linear replacement shift processing are explained with reference to drawing 9 - drawing 12 about the merit 
which performs slip shift processing in the above-mentioned sector unit, and the merit which performs linear 
replacement shift processing per ECC block 

[0058] The case where 1st slip shift processing is performed per ECC block with reference to drawing 9 is 
explained. 

[0059] In drawing 9 , an ECC block (n-1), an ECC block (n), an ECC block (n+1), an ECC block (n+2), and — are 
assumed on an optical disk. It becoming clear that the sector which has an ECC block (n) at the time of 
manufacture shipment has an initial defect's registers the address data recorded on the header unit which shows 
the location of the sector of this initial defect into said explained defective management data record section. The 
ECC block (n) which contains an initial defective sector based on the data currently recorded on the defective 
management data record section at the time of actual data logging slips to the following ECC block by slip shift 
processing. That is, after an ECC block (n-1) is recorded, record will be interrupted during 1ECC block. Thereby, 
continuation data logging becomes difficult and becomes the cause which misses a record opportunity to data, such 
as an animation and voice. 

[0060] The case where 2nd slip shift processing is performed per sector of this invention with reference to drawing 
10 is explained. 

[0061] In drawing 10 , an ECC block (n-1), an ECC block (n), an ECC block (n+1), an ECC block (n+2) t and — are 
assumed on an optical disk. It becoming clear that the sector which has an ECC block (n) at the time of 
manufacture shipment has an initial defect's registers into a defective management data record section the address 
data in which the location of the sector of this initial defect is shown. An initial defective sector slips to the 
following sector by slip shift processing per sector based on the data currently recorded on the defective 
management data record section at the time of actual data logging. That is, record will be interrupted while being 1 
sector, after the sector in front of [ of an initial defective sector ] one is recorded. If this is compared with record 
being interrupted during 1ECC block at the time of performing slip shift processing per ECC block, it turns out that 
it is interruption of quite short time amount. Therefore, continuation data can be recorded, without breaking off 
mostly. 

[0062] The case where 3rd linear replacement shift processing is performed per sector with reference to drawing 1 1 
is explained. 

[0063] In drawing 1 1 , an ECC block (n-1), an ECC block (n), an ECC block (n+1), an ECC block (n+2), and — are 
assumed on an optical disk. Furthermore, a shift block (n), a shift block (n+1). and — are assumed on an optical disk. 
If it becomes clear that the sector which has an ECC block (n) at the time of actual data logging has a secondary 
defect, shift record of this secondary defective sector will be carried out by linear replacement shift processing per 
sector at a shift block (n). At this time, the data in which it is shown that shift processing was performed is 
registered into a defective management data record section. Thus, the playback sequence of the recorded data 
becomes ECC block (n-1) ->ECC block (n1) -> shift (block n) ->ECC block (n2) ->ECC block (n+1) ->ECC block 
(n+2) ->— . In this case, it accesses in the middle of 1ECC block playback at a shift block, and the data by which 
shift record was carried out is reproduced, and it is necessary to return to the original block again and to continue 
playback, and becomes the cause that data reproduction speed falls. 

[0064] The case where 4th linear replacement shift processing is performed per ECC block of this invention with 
reference to drawing 12 is explained. 

[0065] In drawing 1 1 , an ECC block (n-1), an ECC block (n), an ECC block (n+1), an ECC block (n+2). and — are 
assumed on an optical disk. Furthermore, a shift block (n), a shift block (n+1), and — are assumed on an optical disk. 
If it becomes clear that the sector which has an ECC block (n) at the time of actual data logging has a secondary 
defect, shift record of the ECC block (n) containing this secondary defective sector will be carried out by linear 
replacement shift processing per block at a shift block (n). At this time, the data in which it is shown that shift 
processing was performed is registered into a defective management data record section. Thus, the playback 
sequence of the recorded data becomes ECC block (n-1) -> shift (block n) ->ECC block (n+1) ->ECC block (n+2) - 
> . In this case, the reproduction speed of the degree which does not need to access a shift block and does not do 
actual harm in the middle of 1 ECC block playback is securable. 

[0066] In addition, with the data in which it is shown that shift processing recorded on the defective managed table 
which gave [ above-mentioned ] explanation was performed, it is recorded that the address data of for example, a 
taking the place agency and the address data of a shift place correspond. By following such data, the field of a shift 
place can be accessed from the field of a taking the place agency. Moreover, when linear replacement shift 
processing by the ECC block unit is performed, the location of an ECC block can be known with the address data of 
the sector contained in this ECC block. Or you may make it give address data to the ECC block itself. 
[0067] Next, decision whether shift processing is performed is explained. A judgment whether shift processing is 
performed must be made in consideration of the unit of an error correction being 32768 bytes of ECC block. 
Therefore, in this invention, the following cases shall perform, for example. 

[0068] (a) When a part for the header unit which is one sector [ in an ECC block ] ago is unreproducible. 
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[0069] (b) When the number of errors in one sector in an ECC block exceeds the 1st default value. 

[0070] (c) Although the number of errors in one sector did not exceed the 1st default value, when it is over the 2nd 

default value and the 3rd default value is exceeded with the whole ECC block. 

[0071] (d) Although the number of errors in one sector did not exceed the 1st default value, when it is over the 2nd 
default value and there is the sector beyond the 4th default value with the whole ECC block. 
[0072] In this invention, the case where it corresponds to the case of (a) and (b) is set as the object of slip shift 
processing, for example. Of course, slip shift processing in this case is performed per sector. 

[0073] In an actual DVD-RAM format ECC Rhine can confirm [ those with 1 3, and ] whether there is any error for 
every Rhine into each sector. Moreover, the byte count of each Rhine can judge whether those with 182 motorcycle 
**. among those an error are 1, 2 t 3 or 4 pieces, and five pieces or more. Therefore, in (b), with the 1st default 
value, * for an error cutting tool, four or more Rhine is five lines" is considered to be appropriate. 
[0074] Moreover, since it can judge that the applicable whole ECC block lacks in the reliability of data in the case of 
(c) or (d), it is good also considering the whole ECC block as an object of a slip shift. 

[0075] On the other hand, the case where it corresponds to any one case in (a), (b), (c). and (d) is set as the object 
of linear replacement shift processing. Or it is good only also considering the case where either (c) or the (d) are 
filled, as an object of linear replacement shift processing. Of course, linear replacement shift processing in these 
cases is performed per ECC block. 

[0076] If the reason for setting only the case where either the latter, i.e., (c), or the (d) are filled as the object of 
linear replacement shift processing is only one sector in an ECC block, even if there are many errors, it is because 
data is correctable with the whole ECC block. Those with 208 line and Rhine which includes five or more errors 
among those can correct an ECC block to a maximum of 16 lines on the whole. "For an error cutting tool, four or 
more Rhine is ten lines" and the 4th have [ the 2nd / "for an error cutting tool, four or more Rhine is three lines", 
and the 3rd ] a "2 sector" degree desirable [ therefore, / the 2nd, 3rd, and 4th default value ]. 

[0077] In the DVD-RAM format, as shown in drawing 5 , the header created like master RINGUE sticks each sector 
ago. The physical address which shows the physical location on an optical disk, i.e., a truck, is recorded on this 
header. This physical address is mainly used for access of data, and corresponds to the physical block number 
shown in drawing 15 and drawing 1 6 . 

[0078] Moreover, apart from the physical address, the logical address which shows the logical location on an optical 
disk, i.e., a truck, is recorded on each sector. This logical address may differ from a physical address by shift 
processing. This is explained later. This logical address corresponds to the logical-block number shown in drawing 1 5 
and drawing 1 6 . In addition, as shown in drawing 8 , the CRC code is added to each logical-block number. 
[0079] Although it cannot rewrite since a physical address is recorded like master RINGUE, since it is already kicked 
in each sector data, in a DVD-RAM format, the logical address in a data sector can be rewritten. Therefore, in this 
invention, logical data is recorded on the address data in each sector. Thereby, when data is reproduced according 
to a physical address, the check of the logical address in the sector data is attained. 

[0080] Here, the case where it becomes data from which a physical block number and a logical-block number differ 
by shift processing is explained with reference to drawing 1 3 - drawing 16 . 

[0081] The relation between the physical block number at the time of performing slip shift processing to the 1st per 
sector and a logical-block number is explained. 

[0082] In drawing 1 3 , it is assumed that a physical block number (m-1), the physical block number (m), the physical 
block number (m+1), the physical block number (m+2), and the physical block number (m+3) are given to the header 
of each sector as a header number. Furthermore, corresponding to these header number, it is assumed into each 
sector that a logical-block number (m-1), the logical-block number (m), the logical-block number (m+1), the logical- 
block number (m+2), and the logical-block number (m+3) are given as a sector ID number. 

[0083] If it becomes clear that the sector of a physical block number (m) and a logical-block number (m) has an 
initial defect at the time of manufacture shipment, a sector with this initial defect will slip to the following sector by 
slip shift processing per sector. Although it is changeless for a physical block number at this time, a logical-block 
number changes with slip shift processing. That is. since the sector of a physical block number (m) is no longer 
used, a logical-block number will be flown without being given and a logical-block number will shift below. That is. a 
logical-block number (m+1) will be given to a physical block number (m+2), and a logical-block number (m+2) will be 
given to a physical block number (m+1) for a logical-block number (m) at a physical block number (m+3) 
[0084] The contents which gave [ above— mentioned ] explanation are shown also in drawing 1 5 and drawing 16 . 
Drawing 15 shows the relation of the header number in search FAI actuation and sector ID number at the time of 
manufacture shipment Here, it turns out that the header number and the sector ID number are in agreement. 
Supposing it becomes clear that the physical block number 5 has an initial defect, it will become the relation 
between a header number as shown in drawing 16 by slip shift processing, and a sector ID number. 
[0085] The relation between the physical block number at the time of performing linear replacement shift processing 
to the 2nd per ECC block and a logical-block number is explained. 

[0086] In drawing 14 , an ECC block (n-1), an ECC block (n), an ECC block (n+1) t an ECC block (n+2), and — are 
assumed on an optical disk. Furthermore, a shift block (n), a shift block (n+1), and — are assumed on an optical disk. 
If it becomes clear that the sector which has an ECC block (n) at the time of actual data logging has a secondary 
defect, shift record of the ECC block (n) containing this secondary defective sector will be carried out by linear 
replacement shift processing per block at a shift block (n). 

[0087] It is assumed that a physical block number (m-1), a physical block number (m), a physical block number 
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(m+1) f , the physical block number (m+15), and the physical block number (m+16) are given to the header of each 
sector in the ECC block (n) of a taking the place agency as a header number here. Furthermore, corresponding to 
these header number, it is assumed into each sector that a logical-block number (m-1), a logical-block number (m), 
a logical-block number (m+1), — , the logical-block number (m+15), and the logical-block number (m+16) are given as 
a sector ID number. 

[0088] Furthermore, it is assumed that a physical block number (y-1), a physical block number (y), a physical block 
number (y+1), — , the physical block number (y+1 5), and the physical block number (y+1 6) are given to the header of 
each sector in the shift block (n) of a shift place as a header number. 

[0089] When shift processing is performed by the ECC block (n) of the shift origin to which the header number and 
the sector ID number were given as mentioned above, and the shift block (n) of a shift place, the sector ID number 
of a taking the place agency will be given as a sector ID number of a shift place. That is, corresponding to the 
header number in the shift block of a shift place which the sector ID number in the shift block (n) of a shift place 
described above, a logical-block number (m-1), a logical-block number (m), a logical-block number (m+1), — , a 
logical-block number (m+15), and a logical-block number (m+16) will be given. 

[0090] Thus, it becomes the number from which a physical block number and a logical-block number differ by shift 
processing. 

[0091] Moreover, although scramble processing is performed to data in the DVD-RAM format, this pattern decides 
what kind of pattern to become with the logical address. Therefore, since the logical address indicated in sector 
data at the shift place the taking the place agency is the same even when shift processing is performed according " 
to this invention, it is not necessary to redo a scramble. 

[0092] Next, the procedure of the slip shift processing which gave [ above-mentioned ] explanation, and linear 
replacement shift processing is explained with reference to the flow chart of drawing 17 and drawing 1 8 . 
[0093] In the flow chart of drawing 1 7 , the time of using the optical disks at the time of manufacture shipment etc. 
for the first time is assumed. At this time, the data for a check (dummy data) is recorded all over a disk to an 
optical disk (ST10). The whole disk surface is checked by reproducing this data for a check recorded all over the 
disk (ST12). At this time, the address data of a field with an initial defect are registered into a defective 
management data record section (ST14). 

[0094] Next, the time of data actually being recorded is assumed in the flow chart of drawing 18 . At this time, first, 
the applicable area of an optical disk is accessed (ST20), and record of actual data is started (ST22). When there is 
an initial defect at the time of actual data logging, (ST24, NO), and slip shift processing are performed (ST26), and 
record of actual data is performed to the following sector (ST28). 

[0095] It will become record termination if actual data is recorded to one ECC block, i.e., 16 sectors, (ST30, YES) 
(ST32). At this time, when directions of verification activation are taken out from host equipment (information 
record regenerative apparatus), (ST34, NO), and the data recorded in ST22-ST32 are reproduced and checked 
(ST36). At this time, if there is no secondary defect (ST38, YES), all processings will be ended, and if there is a 
secondary defect (ST38, YES), linear replacement processing will be performed (ST40). That is, record of data will 
be again carried out to a shift block, and this recorded data will be checked again. 
[0096] 

[Effect of the Invention] According to this invention, even when a record unit is larger than a physical sector unit 
an information record regenerative apparatus and a shift art excellent in shift processing effectiveness can be 
offered satisfactory logically. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing |] Drawing showing roughly the configuration of the optical disk unit as an information record regenerative 

apparatus concerning the gestalt of 1 implementation of this invention. 

[Drawing 2] Drawing showing an example of a format of an optical disk. 

[Drawing 3} Drawing showing an example of a format of an optical disk in layered structure. 

iDrmingJl Drawing for explaining an example of a format of an ECC block. 

CPxawin& Sl Drawing showing the condition that the header is given to each sector in the format of an ECC block. 

[Drawing |Q Drawing showing an example of a sector structure. 

[Drawing 7] Drawing showing an example of header structure. 

[Drawing 8] Drawing showing an example of ID number structure. 

[Drawing 9] Drawing explaining the slip shift processing by the ECC block unit 

[Drawing. 10] Drawing explaining the slip shift processing by the sector unit. 

[Drawing .1.1] Drawing explaining the linear replacement shift processing by the sector unit. 

[Drawing._1_2] Drawing explaining the linear replacement shift processing by the ECC block unit. 

[Drawing J3]. Drawing explaining the relation between the physical block number at the time of performing slip shift 

processing per sector, and a logical-block number. 

[DrawingJ 4] Drawing explaining the relation between the physical block number at the time of performing linear 
replacement shift processing per ECC block, and a logical-block number. 

Rawing 15] Drawing explaining the relation between the physical block number at the time of search FAI actuation, 
and a logical-block number. 

[Drawing ^ljSl Drawing explaining the relation between the physical block number at the time of performing slip shift 
processing per sector, and a logical-block number. 
[Dravyin^JJ] The flow chart explaining search FAI actuation. 

[Drawing j g]_ The flow chart explaining the actuation at the time of actual data logging. 
[Description of Notations] 
1 — Optical disk 

4 — Motor control circuit 

5 Optical arm head (a shift record means, defective management data record means) 
8 — Linear motor control circuit 

13 Laser control circuit (a shift record means, defective management data record means) 

14 Data generation circuit (a shift record means, defective management data record means) 
18 — Data regenerative circuit (detection means) 

27 — Focusing control circuit 

28 — Tracking control circuit 

30 CPU (a detection means, a shift record means, defective management data record means) 

32 — Error correction circuit 

33 — Memory 

35 — Interface circuitry 

36 — Optical disk disk controller 

100 — Header unit (physical address-data ****) 

200 — Data division (argument value address-data ****) 

300 — Sector 

400 — ECC block 

502 — Defective management data record section (defective management domain) 

503 — Shift block 



[Translation done.] 
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*siB»snsr Fu;MW*&f s -*#E«3ftS9 s -* 

*««<O**0«:»UT-fiSUTlB»Sti4x^-lTiE 
#E»3ti*T FUxaigti^-sasEJaStiSf*--* 
or, 

0 CC*f UT— fi&UTlB§aSft£x5-fTjE 
^-*E»««*£WS»©:/n ? ^««*WT*7 * 
h^S«StlfeflWRE»«#CC»l/T. 9 s -*© 
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2 

•WKWbTiBKLT^-iftEak-rSi*, fuiBt&ftJ 

; c t zmkt r «nmEtt?f £s 

a. 

[»*S4i ^-df^EOsnsra^Rtt*^^*^^^ 

*6«0, cnSBfjaRO-b^drlWlKEISStl*^-- 

* o *c*f l -c— *s u r e» 3 n £ x 5 -ite 

7 s - *E»«WsB**tflB»C[)^o 9 *«J**»u MB 

20 Kite^r, 

fiif BtfcfcJ*©k: <fc 0 lft*DS ftfcSJEfcJWfcffi©* £ ^ 5 

*«*dt Fu^^-^swE^pgwawwccEft-r* 

Lry-^iEtwai*. BtfE^cPiSa^-^gBSi^ 
R«:J:O^B«iI«J«CcE»snfcr Fux**-**:* 
S-r a -fe * * ««« -fe * * flM&r jrk* L r *x<D*z 2 z m 

0, f 7 *; ^itcfct^fia^-rr f i/^f - ^ 

*SEflfc3ti&7 KU^$l^i7 ::: --^^ia^$na-r-^ 

a>e>fifc?K cnegfjejRcoHz^^ajaMBiasnsf 2 - 
40 F*««3ti3tt»«E»a#k:*j^r % 

rfRtfur^-fe^^«i^cr r --^^iB^u ; m$mm 
50 [»3»S6} r : -^^fB^3na^n«*a^^x^* 



3 

zmmom* o test UT-jgLriai^^n^x^-iriE 
7 s - *K»««*^a»<D^o v urea 

sbs b#cc 4s w & tmxMo mm* ^ >? 
xm\* vxm<o^^ zmigLtcT-zzsmTzn i <d*£ 

^%0cO, froF^ 9 *±Kfct*5{iB*^rT FU* 30 
&ClBf^£ ft & £ £ B^-T £ /ctfXDx ^ -iljE-r- £ 
Stiixv-PiE^-^IBaaWiJfeStriBKo^n 9 
WOT Kl/Xf-^ «8EM«Hr SSS 1 0£clB*9«4l 

SvlB^O^a 9 ^««©t|3(D»f3@»©^o 9 

wm<DT fuxt-^ *wr iB» i (Dxv&wmmmtcim 

mzmivxffimmmmtcsmz titer F^f- 
* fcttsr * * * *fe * * *tirjR tf o r jwo-fe 
2*««Kf s -**e*L titer- 

£U C<Dn&$titcF-Z&**>y &-§r2>ctltC& 50 
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4 

««%2fc»5feo3S*^n v zmnt-ju v ?m&x$tw 
w9c<D$m?v v ?mmicsm$txtcc±z7rs?xM<g 

[»*3S8 3 ^-^^SBfliStiSRI^RJKft^l^*^^^ 

*ssB»stiST k u x mm t?-z& %m ztiz^-z 
mmti^t*m&<Di^i,tc*zzmi£zmL. cne> 

KiBii 5 n ^> 7 s - £ * ^> /c66cdx 5 - STIEt*- 
$n^x^-fTIEf r --^fB^I^<b^:^a^O^C3 9 

m<0&WOtc&<D&W7uvt>ffiMtl,, HJU9€C^^ 
ST &ffl 1 ^BfUI«4WL/, t^- »fB»^«:fc^ 

ztitcc t*^?xmmmT-z*immw?z>nz <o 

^^WJSccSftLraaL-c^-^sriBiarsd:*. huib 

t ^> 4z ^ zmmz-t z *m&.-cm&o xs$<o* ? zmm 
icT-zzimT&m i <D$mzsg&&t ; iwb» 1 <d 

^#IB^^IS«:J:^iaii^n/cx-^*S^O, COB 
^snfc7*-^^BB»s.nTc»*^^^«iS{c*5Wsr: 

2 OS»IBfl^« £ ; ^> -fe ^ 

^««*^^n 9 ^«*3»«»5feCDS£»^D 9 



[OOOl] 

h $ ft/cflWBSBfifflEffrK: te W £ fcK««<D3£«F#J 
[0 0 0 2 ] 

x * ^c*f o x £ ©e»*$ J: oti^^t 9 Tfc^ * * * 

7^g#>6ft£1g»CD-lz#* 

[0003] ccDXStejtrj x^tt^UTx-^ia 

#1K<MR 6 ft ft I > <t t te: C O-tz ^ £ <RlftftS£CHg 
^#>I£7E 8 tifcSW-fe * * «H«(ce« $ n -5 J: 5 «c ft o 
[0004] 

[ftWfBRLiiiT SKS] JJ5bfcJ:5«: * 30 
[0 00 5 ] iC5*J k T^-^CDiaSimfi^-fe^^^fi 

w£fltt#{STT & ft £oma# * o /Co 

[0 0 0 6 ] C(D»I55il ±fBL/c<£5ft^lffc: 
[0 00 7 ] 

ccs^#ft$n/cfeor, c©»ia», 7*-##fBti*3 
- * *«» ^ n & 7 s - * mm t z^ttmkvmt 
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tt*«:*jc>-c, &^**M^c^i,ri6^L>T7^-££ 
raw***. «Bo**-b**««*-fe^^*fikrjR 

[0 00 8 ] C©»W», f*-*j!«»S*i*ra*ffltt 
UX^-£#fB^3ft£T KUX*W*i? r --**si2lRS 

s^od -fe * * si^om $ 0 tc*t u r-s u t 8ba 3 n 5 
xm<d$> z>*z zmm<DT Ku^f-f ^ian^s*r -5 

U ; Mta^^n/cmria^XPSO^^-fe^^M^OT 
u raw urf- * £ * , Syia^Pi'g 

[0 00 9] C(D569B«, ^-^^BSSnSEI^ntt 

^s^e>ft«p, ^oh? ^±tc*5^^fita%7n*rT f 

UX^-^^IBfSStiST FUXgg^i x-^^IB^S 

scorns ctibmM&v^zzffimitc&m 
w«7^7 7 h^^sn/ctimiB«««ec^L 

tuia^o^lStc J: 0 *»i S ti/c^PS<Z) 

■fe ^ ^^fir^ « Lxsm^zzmmtrtT-z* imsr 

[0010] C08Wtt, ^-*#SB«Sn*BI*Rtt 

^fi*»6tt»), ^F7^im^(ii^nK 



^Ksa««%wr * ^ * 9 hj&s£*sftfc«*E 

WlftlcSUr, ^-^©EiatecfctfW^itTSWIRE 
EfflJKfcBO*£H2**«J«(D7 FUX^-^SrfuE^ 

aw* ur^cD-fe * z *E»rsfteE»* 

[0011] C©«?B«, ^-^^EaSti-SEI^HtR 

^fi*»6>a:0, fro 9 *±CC:teW4ttK*7ST7 F 
U*x-*#E£S$ft£T FUX««&7*-*#E»3 

mttr^tf ursOo-fe^^^iStc^^^fBiSU ; SuE 

P 7 £1£*S©ft§<D/ca&Qft#:/P 9 0 ; 

fcB©**-fe* *««*ftt*:7n 9 *««*:/P 9 
{iTmiEft^P 9 *ffi«£3£»T5 B 
[0012] C©SS», 7*~*#E»3ft*H'&R:R 
&£W*X;W^;l/ttCDh^9^£WU Wil&DhJy 

ft* f 5 - *$t?att©igi*ofc-fe * 

x^-ITiE'r-^IBIiM^^t?S^yn 9 
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<r- * Ofiftb J: OWfcff 5 ttrttEft?*££KCCfe I > 

^ft-e^tf it ^to-fe * * awe * *e»t 1 
©SWaffSi ;-^B©*4fe**««*£fr:/ 
P v t> MttCcEflfc $ ft # 7 s - * €r 3i»itco»f SOft 
^ ^mtcBAti C i «c«k 0 , *B<D**-fe* 
*««**tr^i3 ^ *««*ft«jfcDft«:/a 9 

[0013] CCMSWi. f^frtfEttSftSRARtt 

U^-irtfEftSftSr FUXlRWi^-iftfEttS 
ft* * AM <b £^t?a&<D«^ L fc-fe * * «** W 

t7Kl/Xf-^E»8h5r FV*««i»rJ@R<Z> 
■b^*««CcE»3*l*^-ir*lte-r43te«>©x^- 

JS L/TESS 5 ft £ x 5 -ITiEr- *E»«« £ **tf « 

m*gmmn*mb. -^-srE»i»K:*$w4-^B<o* 

^>-fe ^ jr««*^^o 9 ^««*5ft»S ft/cC i ^r^ 
»TS7*-7? h#^snfe1MREIMiflc<cteC» 

ft^Ofc^cDftg^P 9 1/ : «!BH^B<D**-fe 

zzmmzimL ; WEattsftfcfiBH^B©***^ 

^««<0T F U^^-dfftlWBJJ 1 CD^BW1«4I(CE 
ML ; *H2^*«WI«:»t/r«»i/rf--**E»rft 

- * (Ctt^T * -fe ^ *««*«fe ^ ^r^fit-CWtf U r ^IJCD 
■fe^^aJrtJC^-driEflU/ ; ttEEUkStifc?*-** 

c<D^x9^$ft/cf s -^^i^Sftrt^-fe^^ 
«*«c*j» 4z:^b**»il ; twaaJaiSftfc^^ 

««*fta*©fts^p ^ zm&t^u 9 ^mffi-cftg 

b ; r^B©*4-fe^*««*ftt?^o ^ ^««3Wft 

#^oft#^p ^ zmm^imstitcc tz^rtmw 
[0014] commt. ^-^^EftsnaH^Rtt 

ft* t«^;<-f 7^tt© h 5 9 f t* I, KEOF7 7 



(6) 

9 

ft £ 7 s - * IM t OS^Oil^ L fc-fe * * 

*»o F^ » *±&cfc#6ft«€:^ 
tr Kuxx-^^ifiiiSn^T FU*«OT±»rje»© 
■fe * 5? (Race ie^ $ ft * f - * % w£ -r £ /c cd x ^ - 

s u tk» s n & x ^ -it je^- * i mmm ± * st* « 

^r- * 1 ^BtiMKOBftrsa 1 <D 

L/r^-^srEa-rii*. Meiitio^nnimiR: 

1 0SfflE«*Si ; Suism 1 (D&mm^mcJ: K> IS 

[0015] ±B*«*»DfelS*. TK<D<fc5ttfM! 
D 5 40 

(1) co^rta, KJg^Ftc*5^-ssm8^R5©*s-fe 
* * £ -fe * *ijMi-c?R« 0 r go© -fe * # &c y* - z 

[0016] ( 2 ) CWJrit HIR^-^KftES 
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[0017] 

[ 0 0 1 8 3 H 1 \t % C<D»K©— *lli<D»»tt:«4f|| 
[0 0 19] CMf^^IMf^i' HC*tL 

^>^?nt«^n^),-OT t DVD (Digital Video 
Disk ) -RAM (Random Access Memory) X * 

[0 02 1 ] H2{c^-rj:^CC, C<D36f^^Ui* 

19107->la, - 1 sicdSdStir^*. ■&:/- 

[0 0 2 2] S/c, CCD&V-W a, ■•• 1 sCC«, 9f 

>ySftfc-x*#as (TFU*««) 10 0<b, 5 s - Sr 
^IE$^$n^7 r -^gP2 0 0i^6flJ^attL// , cfflSRO 
42**3 0 0#J&5R3ftTl*£. C©-fe^^30 0OS 
F^ *CCfcW4»tt % . rtS^Cjfi^< tt£4>&< 
[0 0 2 3 3 86^:, cn61S?S©-fe**3 0 OOH 
©9f3E»©-fe*ir3 0 0©**Q*6JjE0, CtifeBfS 
^CD-fe * * 3 0 0 &CIB$S$ ft £ * «rS^-r -5 

F (ECC : Error Correction code ) 

1fi. cft6^s^cD-fe**oaiaocc*fUT-fgbriB 
i^^X7 -ITJEn - FIB»««*$tp«»0D ECC 

^ * 3.o o fWt«3tirc»*. 
[0024] &*>\ H2rtth7? **sra^R«©»^ 

[o o 2 5 ] i icm-?x. Tfe^^x^^a^cot^ 
rwwrs. *f^^nt ^-*3tcj:orm« 

— £<DjIg-C|p]fK£ft& e CCO^-^3^, ^-*$ij® 

*tt, F5«cj:oTtft>h«±"5«:ttorc» 

- JSST 4 mm ^ >f ^ 7 CC @S 3 ft r 0 % C cDiggft ^ ;U 

[0 02 7 ] c©y-r^-*«liaiipii»8cctt. ilglfe 
WS9 36s«*Shr*jO, 3I»^» F5CDaUEflr-»*y 
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[0 0 2 8 ] £/c, V ~T*:-Z GOim&^Cte, myjk 

[0 0 2 9 ] jfe^* *f^U>Xl O^BS* 

5S"T^IpJ) KS»i5t&<fc Stress. 
[0 0 3-0] Jfc, JfWfflliaBl 3tc<fcoTlBttS 

tFSHS$) l 9 <fcD#S£S*ifcu— y*tt, =m;^-£ 

U>X2 0, ^-yy'VXA2 1 , J*ftU>Xl 0£?> 

<DJR«36tt. *M&U>Xl 0. ^-7^»JXA2 1, |R 
*U>X2 2 X *5<fctfS>"J>F 'J*;l/U>X2 33r7>b 

[0 03 1] 36*U»2 4tt,. 4^©5fefclfl-fe;l,2 4 
a, 2 4 b, 2 4 c, 2 4 dte <fc r>r«fiRS*iTU4. 

[0 03 2 ] #%WU«2 4©**ffi-te;I/2 4 aCDfittm 
Jtt»2 5a*^LTttftt2 6a, 2-8dO- 
Stcftij&sn, **HH-fe;U2 4b.(DfiB*g#tt % Wis 
2 5 bSr/hOrjD#S2 6 b, 2 6 c©— 3 
«. 3H*UJ^2 4c<Offi*«#tt.-Ji«a2 4c*^ 
1/Tft]»g2 6 a, 2 6 c CDffi»tC«*&3ti, #tfcW-te 
^2 4dOiaMftt, *«»2.5dft^brJP»S2 

6 b, 2 8 dcwwkiWftstiaji^teft^r^*. 

[0 03 3 ] JDIS2 6 a ©W#<t^fkJ:M8&if flggO P 

2 <ow&xt>mtm&zti. c (omnwm&o p 2 

^A#«fcttJn#g2 6 b©ffl*«#*s«|&3ft4. 
cntt£9, ««Wf«SOP2tt % j0SI§2 6a, 2 6 

>^«WH»2 7Jc«|&r4J:5{cao-C^S. £<Dy 
*-^>^l«BHHf2 7©IH*«4»tt, »Ki3-f;n 

[0034] jdss2 6 c ©a^fi-^rasttJtaso p 

K«Art«Ktt»j*»2 6 c©a*«#3&s«|&Sti*. 
CfttcJ: *) , M»i»*IiiO P 1 tt % M»g2 6d, 26 

2 8CC#a&-J-4<t5Cc«cort»S. F9**>^W»H 
B2 8te, ««&Wi80PlJfe'&^3ftSF5y*SI 

[0 0 3 5 ] F5**>y«WHB2 8*>&Hfc&.3*V5 

2fc#|&3tt4. F^**>^WffllIIB2 8xm 
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t > 6 n/c h ^ v ? mnmx y x 7 * - * somiib 8 «: & 

[0 0 3 6 ] ±iBOct^W: % ?*-;*7-»^\ 
>^*tf ofett»r©*»Hi»2 4(D»**Wii2^2 4 
a-24 d<Dtti^CD*OM-^, o* 9JJDJB2 6 e^6© 
ttJzkfsW, b7'^±K:M$n/cb-7h (fBja^- 

Bl 8&C*slr>-C\ «B»naS5OID(0ECC^D^ 

[0037] c©f- i 8 r«£3nfcW£ 

*i£o x5-iTiEiaB3 2tt % s£7*-*rt©x^-ii 
iEa-F (ECC) K£9x-7~£iTiEl//c0, 

tCx^-inEra- F**fJ*Lry*u 2Kia#-r*. 

[0 0 3 8 ] C©x^~fTIE[gB3 2rx^-ITIE3n 
20 fc»4f-^tt;U2 9te<£0^>£--7*-X[elB3 
5 *^UTJWH«& OT©*** -f X *3HjfflgES 36tC 

m^3n& 0 ^^«HB««3e36»6»ia«f t -* 

^-ITjEIsIB3 2tc#tJ&3ti* Q 

-[-0 03 9] ±IBh^ y*>^W8naB2 8 r*t 

*»«rT * cfc 5 •oXV>£> o 
30 [0040]^/c ( U - IflWBPBB 1 3 <D«9StC 

**J5JEHB1 4 3&SRW6tiT(r>*. C©x-££;£[nJB 
x5-ITIEIe1B3 2j!)^«^^B4^ 

v^h«r-^^, ECCyn-; F 

^ECC^O^ ^ f 5 - ^JSRIhIB 1 4 a 4 V C0E 
CC^O y ^f-^M8l 4 a3&»6cOiB«^-5r* 
8-153- Ffflft*S»l«jft (KM) T^^PHeIB 

40 -ITIEIn3B3 2^<^0x^-iTiE3- F*«{t-^3nfciS 

B3 2«:tt*7 s ^X^»08Pig«3 6^6CDIE^-^^ 
XEIB 3 5 fe J: ^X 2 9 T 

[0 04 1 ] x^^iJIElp]B3 2« k X^$IJ®^ 
g3 63^e>W&3n^3 2 K^V FCi^ECCT'a ^ 

jE3-F*fl#r Si -fe^^ I Dff «ff# 

50 U H4^Tcfc^& l ECC^0^7*-7^f 
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[0 042 ] C©#^**S!Kfrc«:. ^ft-eft?*- 

xt*-£»[5!&§8 (b^fcfM X *§SH©:£{*£*lJ^aJ•r 
£C P U 3 0 <t©IB"C««fl0a*«:fT5ft:«>K:fflt»6n 
^D/ASEjfeS3 l*SRC?6h?t>S. 
[0 04 3 ] ±fBt,/t^-£M8P[5JS§4. iJi7*-> 
3HJffl)[p]S8 8 . U-lf SBfflHsiB l 5 % f-ZW£M$8 1 
8, 7*-*l/>yiWfll0tt2 7, Yzrv*ls#1gmm 
S§2 8, x5-IJjEHB3 2«tt. 9 10 

PU30tt«y 3 3«:tB»3ti^a^AK:«fcor 
[0 0 44] ^tc, 3tf^^(DSffi7*-v-> h«5g 

^o^ti 3 *^ffi.Lxmw-?*>o 
[0045] #fwx* imsy-hv>i>;r5 

H3ccs%snsj:5a«a**L/T:^s. ipt.- 

y- >xijt5 0 lfrfcy- FT^ Fxi;r 5 0 4 
£rcDf=-**B§8*I*£t*, ^^S^-^fBiaMiSS 0 20 
2, )ia©ECC^a^400, &J:tf«»<D3£g:/ 
*5 0 3tCj:0fllScS*iri^. 

[0046] ^Rsea-?- *ie»««5 o 2 »ju 
■rs^SMa^Ttonfei*, tKf&&%>2>£ stitch 9 

tc&XM&& 3 iSti/cEC g ^ a ? * 

fc. S»^o^5 03iLttt. fflSOECC^aj 
[ 0 0 4 7 ] fgl^T, ECCyp^©f-^7*-7 30 
[ 0 0 4 8 ] B4K:*Vrj: 5&C V ECC^O^lt 1 

x5-triE=i- Ha, l7-f>^10^h*^^l 

2-7-r>r«^ssnrt^. iffi^facDx^-frjE^- f 
[0 04 9 ] c<d?*-v v hrttH5Cc^'r<fc5w: 1 

2 0 4 8^W h*(ir loO^-^Hz^tf^gftfc 
tih^ZZZl 61ffl^bf/c3 2 76 8^V hOE 

**«SB«Sh4. #£^^±©^-$3 2 7 6 8a' 50 
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<< hi#JHlSn^x-7-fjjE=2- F^SSSti, X7- 

[0 05 0 }^i>r> s-fe^^SHWccff-^sns^^ y 

ygBlOO^ PLL5l&i*#3- F, PLLP-^ffl 
^+CRC (««3IIiE3- F) ft^fcJ:01l«Sti 
[005 1 ]^, CCW%W©*-f>hr**S[««iffl 
[0 05 2 ] ±BB»9i L/ctf«gB^«ft, BPiWfcfM X 

tfi?rt>ti&. w*>s *zm'&*<DT- z*n$LL 
x&x, i> b&i%&&titfwi<Dummw ($LW9t) tern 

[0053] c©xs*a;«:tt2aio*s. snocxy 
ccd^;«, x?<D$m&nmcte^x s ^#>% 

TjXZ^CDT^XOffiMZT-Z^^vZL. Xf&O 
*4««<0T FUX^-^SilBittKL/^BSa^- 

^ie«««5 0 2tca»-r4. c©<t#<DfcRB* 

^^s^r^-^^iaa-r-s . 

[0054] s&2«:yxT y^u-x^> b$mwkm 

[0 0 5 5 ] DVD-RAM7^-V7 htCfctt^S 

SS%f-^t^^2 0 4 8;^ h^fiirm^ yxr 
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SMB:/a ? d7#^ (m + 1 ) ifl x mm^n v *#-«f (m 
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£>^-T. B15tt, «®HiWfB#ccfeW4i^— f--/ 7t ^ 10 

1 6te7ftfJ:5&^* ###fc<fctH2£# I D#-^ 
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[0092] yctc. ±IBI^H^L/c^ 9 ^3t««a*J<t 

7*5<fctfH 1 8(D7P-ft-f^#lLTWno 
[0 09 3] HI 7©"7d-* + -hCCte(,>T. S^ffl 

z (^s-t*-*) ^d?^ffitciaasns (st 
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S) v Efla«Ti«C& (ST3 2) . C<Dt£. &x h 
mS (flNRB«fcff£»K) *6^<'J7t ^*ff<DJB*3W 
tHSnr^5<fc^tt (ST34, NO) V ST22-S 
T3 2l<Ctol,*X%m£titc?-Z&n&Zti*x 
tlZ> (ST3 6). C<D££. r^B*ifttthtf (S 
T3 8, YES) jfia«±T»7L/. r»^BB3»*ntf 

(ST38, YES) ^T'^'lz-^y^hM^ 

ffsn* (ST40) . bp%, ste^n^tcssf*- 

[0 09 6] 
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